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COMPLETE SPECIFICATION. 

Improvements relating to Hydraulic Shock Absorbers. 
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We, NicKOLS Automatics (EMI) Limited, 
a Britisli Company, of Charlwoods Road, 
East Grinstcad, Sussex, do hereby declare 
the invention, for which we pray that a 
patent may be granted to us, and the method 
by which it is to be performed, to be parti- 
cularly described in and by the following 
statement: — 

The present invention relates to hydraulic 
shock absorbers, especially for use as devices 
for controlling and checking the movement 
of a machine tool member under the action 
of a pneumatic cylinder. 

Typical hydraulic shock absorbers in 
current use as such devices, commonly 
called "hydrochecks", suffer from the limita- 
tion that they are only arranged to control 
the speed of movement of a machine tool in 
one direction, and are unnecessarily difficult 
to free from entrained air in the hydraulic 
fluid. A conventional "hydrocheck" typically 
comprises an oil filled cylmder with a double 
acting piston, in communication with a 
spring-loaded reservoir. There is a substan- 
tial port in the piston with a one-way valve, 
and an external connection between the ends 
of the cylmder, flow through which is 
regulated by a needle valve. With the one- 
way valve in the piston open, the "hydro- 
check** offers little resistance to movement, 
but in the other direction movements can be 
brought under the control of the needle 
valve in the external line at an appropriate 
point in the stroke. A reservoir serves as a 
compensation chamber to accommodate the 
changes of volume which result from the 
entry and withdrawal of the piston rod into 
and from the mass of fluid in the cylinder. 
Apart from the difficulty in freeing the fluid 
from entrained air which is always a feature 
of a spring-loaded reservoir, such a device 
suffers from the disadvantage of inflexibility. 
For example it cannot be adapted to control 
[Price Ss.Od.] 



a reverse feed or to serve to buffer the rapid 
return stroke of say a capstan lathe turret. 

It is the object of the present invention to 
provide an hydraulic shock absorber in 
which one or more of the above disadvantages 
is substantially overcome. 

According to the present invention there 
is provided an hydraulic shock absorber 
which comprises a double acting cylinder and 
piston, including a first path capable of 
allowing fluid to flow at a relatively fast rate 
and interconnectmg opposite ends of the 
cylinder, a valve selectively operative for 
inliibiting flow through the first path, 
another path interconnecting opposite ends 
of the cylinder and including an air 
pressurizable reservoir for accommodating 
differential displacement of fluid as the 
piston moves in the cylinder, and restrictor 
means for restricting the rate of flow of 
fluid through the other path, arranged so 
that as a result of the dosuie of the valve, 
fluid is displaceable from one end of iJie 
cylinder to the other through the other path 
at a restricted rate. 

In order that the present invention may be 
fully understood and readily carried into 
eifect, it will now be described with reference 
to the accompanying drawings of which:— 

Figure 1 is a schematic diagram of an 
hydraulic shock absorber in accordance with 
the present invention. 

Figure 2 is a side elevation, partly in 
cross-section, of part of the arrangement 
represented by Figure 1, and 

Figure 3 is a side view, pardy in cross- 
section, of part of the apparatus shown in 
Figure 2. 

The hydraulic shock absorber to be 
described is arranged to be adapted to 
control the movement of a pneumatic 
actuator for the turret of a capstan lathe. 
Details may be varied for other applications. 
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A piston 10 is mechanically coupled by a 
rod 12 to a pneumatic actuator, not shown, 
for the turret of a capstan lathe, movement 
in the direction of the arrow taking place 
5 with forward movement of the turret. Piston 
10 is double acting, and moves in an oil-filled 
cylinder 14. A pipe 16 of about one half of 
an inch bore provides a first path from one 
end of cyUnder 14 to the otter, and includes 
10 two electrically controlled, pneumatically 
actuated skip valves designated by references 
18 and 20. Another path from a point 
between valves 18 and 20 is provided by a 
pipe 22 to a reservoir vessel 24, to the top of 
15 which air is admitted under a pressure of 
about 80 pounds per square inch. Restrictor 
valves 26 and 28 are disposed in parallel 
branches 34 and 36 of a pipe 30 which 
emanates from reservoir 24 and which lead 
20 to opposite ends of cylinder 14 respectively. 
Restnctor valves 26 and 28 are so positioned 
that oil flow resulting from forward feed 
passes only through restrictor 28; and oil 
flow resulting from reverse feed passes 
25 through restrictor 26. 

Wifii both skip valves 18 and 20 open three 
is a substantially free passage for oil from 
one side of piston 10 to the other, and little 
resistance to movement. With one of skip 
30 valves 1 8 and 20 open and the other closed oil 
flow between sides of piston 10 is confined to 
the other path, throu^ reservoir 24 and one 
or other of restrictor valves 26 and 28. 
Thus if skip valve 18 is closed, the forward 
35 rate of feed of oil is controlled by restrictor 
valve 28; and, vice versa, if skip valve 20 is 
closed the reverse rate of oil feed is con- 
trolled by restrictor valve 26. 
The arrangement of skip valves 18 and 20 
40 shown in the drawing enables them to serve 
as controls for determining whether feed is to 
be unimpeded or under the control of either 
of one of restrictor valves 26 and 28. It is 
essential in the arrangement shown that skip 
45 valves 18 and 20 be in series with the valve 
which controls the direction of the actuator. 
Where a stop position is required a further 
valve should be inserted in pipe 30 between 
restrictor valves 26 and 28 and reservoir 24. 
50 By using electrically controlled, pneu- 
matically actuated skip valves spring biassed 
to open, it is possible to connect them elec- 
trically in series, and by connecting their 
respective actuators appropriately to opposite 
55 ends of the main pneumatic cylinder to 
assure correct operation in a simple manner. 
If the electric control is such that air is 
admitted to the actuators when control 
current is interrupted the system will be 
60 substantially " fail safe 

Reservoir 24 accommodates the difierendal 
di^lacement of oil as piston 12 moves in 
and out of cylinder 14 and, being air pressur- 
ized, automticaDy serves to ck-aerate the 
65 diculating oil. 



Figure 2 is a diagram partly in cross 
section showing a side elevation of part of 
apparatus which is a practical realisation of 
that represented schematically by Figure 1. 

To check the rapid return feed of the 70 
turret, a buffer valve 42 is included in the 
. pipe 16. It comprises (Figure 3) a " banjo 
bolt " 44, a piston 46 spring-loaded to move 
out of the bolt, a pneumatic actuator cylinder 
48, an adjusting nut 50 carried on the body 75 
of the cylinder, and locking nut 52. The 
setting of nut 50 determines the point at 
which movement of piston 46 across a side 
opening in bolt 44 is arrested by engagement 
with a dome nut 54 carried on an extensiCMi 80 
of piston 46. A microswitch, not shown, is 
arranged in the path of movement of the 
turret to be actuated as the turret nears the 
fiiDy retracted position and to operate a 
solenoid valve to cause air to be admitted to 85 
cylinder 48. 
WHAT WE CLAIM IS:— 
1. An hydraulic shock absorber which 
comprises a double acting cylinder and piston, 
including a first path capable of allowing 90 
fluid to flow at a relatively fast rate and inter- 
connecting opposite ends of the cylinder, a 
valve selectively operative for inhibiting flow 
through the first path, another path inter- 
connecting opposite ends of the cylinder and 95 
includmg an air pressurizable reservoir for 
accommodating differential displacement of 
fluid as the piston moves in the cytiader, and 
restrictor means for restricting the rate of 
flow of fluid through the other path, arranged 100 
so that as a result of the closure of the valve, 
fluid is displaceable from one end of the 
cylinder to the other through the other path 
at a restricted rate. 

2. An hydraulic shock absorber according 105 
to Qaim 1 in which the first path comprises 
first and second branches from respective 
ends of the cylinder, the valve being included 
in one of the branches, the other path being 
coimected to the junction of the branches. 110 

3. An hydraulic shock absorber according 
to Claim 2 including a further valve in the 
other of the branches selectively operative. 

4. A hydraulic shock absorber according 
to any preceding claim in which the restrictor 115 
means comprises at least one restrictor valve 
m the other path. 

5. An hydraulic shock absorber according 
to any of Claims 1 to 3 in which the restrictor 
means comprises a restrictor valve in respec- 120 
tive branches of the other path, 

6. An hydraulic shock absorber according 
to any precedmg claim including a buffer 
valve for checking movement of the piston 
towards the end of a stroke. 125 

7. An hydraulic shock absorber sub- 
stantially as herein described with reference 
to the accompanying drawings. 

A. B. LOGAN, 
Chartered Patent Agent. 
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